The frame associated with a classical point particle is generally noninertial. 
1 c 2 dq 2 and dµ 2 = dp 2 − 
HOMOGENEOUS GROUP: RELATIVITY

Introduction
In special relativity, the Lorentz group defines the transformation between inertial frames. It unifies the concepts of position and time into a four dimensional continuum with the invariant line element dt 2 − 1 c 2 dq 2 . The Lorentz group contracts to the Euclidean group in the Newtonian limit of small velocities relative to the speed of light c. The Newtonian limit has the notion of absolute time as the line element contracts to dt 2 and time is an invariant subspace under the action of the Euclidean group. It follow that in the Newtonian limit, there is an absolute inertial rest frame that all observers agree on. Special relativity eliminates the absolute rest frame by making velocities relative to frames but still has the notion of an absolute inertial frame as the transformations only apply between inertial frames.
The Lorentz group acts also on the momentum and energy space unifying them into a four dimensional continuum with invariant line element dp 2 − 1 c 2 de 2 . We may put these spaces together and consider the eight dimensional space with time, position, momentum and energy degrees of freedom. The Lorentz transformation between inertial frames acting on this space leaves invariant both of the line elements and also leaves invariant the symplectic metric ζ = −de ∧ dt + dp ∧ dq. Transformations leaving invariant the symplectic metric are canonical transformations. Hence, these transformations are the canonical transformations between inertial frames.
On the other hand, nonrelativistic Hamilton's mechanics may be regarded as the continuous unfolding of a canonical transformation. An arbitrary point particle satisfying Hamilton's equations may be experiencing changes of momentum and hence is not an inertial frame; a canonical transformation in general is noninertial. We show that Hamilton's equations are equivalent to canonical transformations between noninertial frames that leaves invariant the symplectic metric ζ and the line element dt 2 . The Newtonian concepts of absolute time and an absolute inertial rest frame still exists in this formulation.
The canonical inertial frames of special relativity, described in the previous paragraph, contract to canonical inertial frames that are a special case of the general Hamilton's noninertial transformations in the limit of velocities small relative to c.
The question that we address in this paper is: what are the transformations that generalize the noninertial transformations of nonrelativistic Hamilton's mechanics to noninertial relativistic transformations? These transformations must have the Lorentz canonical transformations of the inertial frames as a special case that eliminates the concept of an absolute rest frame. We postulate that the general noninertial canonical transformations must also
